1992 and 1993. Row spacings were 8 and 30 in. A factorial arrangement of treatments in a randomized complete block design with three or four replications was used. Grain yield and final plant heights were determined at maturity.
Yield Results
Average site-year soybean yields ranged from 21.9 to 62.8 bu/a as the result of a range of planting dates and rainfall amounts. Initially, all data were combined and statistically analyzed. The F-test (not shown) indicated that the site x seeding rate, site x row spacing, and site x seeding rate x row spacing interactions were significant. Each siteyear was designated as high-, medium-, or low-yielding based on its average grain yield. The high-yielding group consisted of four site-years with yields of greater than 50 bu/a. The medium-yielding group consisted of three locations with grain yields between 40 and 50 bu/a. The low-yielding group consisted of two locations with yields below 40 bu/a. The data were reanalyzed within each yield group (Table 2) .
In high-yielding environments, seeding rates affected soybean yields differently in 8-in rows than in 30-in rows (Figure 1) . In 30-in rows, increasing seeding rates from 52,000 to over 250,000 seeds/a had little effect on grain yield, with the maximum yield of 57 bu/a at approximately 110,000 seeds/a. In 8-in. rows, grain yields increased as seeding rates increased, with the maximum yield of 59 bu/a at approximately 203,000 seeds/a. Under low seeding rates, the 30-in rows outyielded the 8-in rows, whereas the 8-in rows were superior when seeding rates exceeded 155,000 seeds/a.
Increasing seeding rates under medium-yielding environments affected soybean yield differently in 8-in rows than in 30-in rows ( Figure 2 ). The responses were similar to those in high-yielding environments. The maximum yield of 46 bu/a in a 30-in rows was at 115,000 seeds/a, whereas the maximum yield of 50 bu/a in 8-in rows was at 225,000 seeds/a. **, *** Significant at the 0.01 and 0.001 probability levels, respectively. † NS = not significant
Yields from 30-in rows were greater than yields from 8-in rows at low seeding rates, but yields from the 8-in rows were greater when the seeding rate exceeded approximately 155,000 seeds/a. When rainfall during the growing season limited soybean yields, increased seeding rates affected yield more in 8-in rows than in the 30-in rows (Figure 3 ). Under these conditions, yields in the 30-in rows declined slightly as seeding rate increased initially, but then remained unchanged as rates increased to over 200,000 seeds/a. In the 8-in rows, grain yields increased as seeding rates increased, reaching a maximum at approximately 140,000 seeds/a but then declining as seeding rates increased more. Yields from the 30-in rows exceeded those from the 8-in rows at all seeding rates.
These data indicate that when growing season rainfall was plentiful, soybeans planted in 8-in rows produced higher yields than soybeans planted in 30-in rows. As the water supply began to decline, the 8-in rows lost this advantage. When soil moisture was limited during the reproductive 9.6 10.5 **, *** Significant at the 0.01 and 0.001 probability levels, respectively † NS = not significant stage, soybeans planted in 30-in rows had greater yields than those in 8-in rows. These results agree with the results of other research indicating that soybeans in 8-in rows used water less efficiently than soybeans in wider rows under severe moisture stress.
Plant Height Results
Plant height at maturity was analyzed in the same manner as grain yield. The seeding rate x row spacing interaction was significant for the high-yielding environments, whereas only seeding rates affected plant height in the mediumyielding environment (Table 3) .
Plant height at maturity increased as seeding rates increased in the high-and medium-yielding environments. In the high-yielding environments, mature plant heights were greater in 30-in rows than 8-in rows, when seeding rates were less than 150,000 seeds/a. When the seeding rate was greater than that, mature plant heights were greater in the 8-in rows (Figure 4 ). In the medium-yielding environment, plant heights increased as seeding rates increased across both row spacings ( Figure 5 ). When soil moisture was limiting, mature plant heights were not affected by row spacing or seeding rate.
Summary
The results of this study indicate that environmental conditions affect soybean response to seeding rates and row spacings. Mature plant heights increased as seeding rates increased when growing-season soil moisture was adequate but were not affected by row spacing or seeding rate in moisture-limiting environments. Differences in yield indicated that recommendations for soybean rows spacings and seeding rates must be adjusted based on expected yield goals. Under high-and medium-yielding environments where adequate soil moisture exists, narrow rows should be recommended over wide rows. When narrow rows are used, producers should increase seeding rates to approximately 210,000 seeds/a. In environments where soil moisture is limiting, wide rows should be used to increase yield stability.
